Aim: To evaluate the influence of obesity on physical, social and emotional well-being of a representative sample of Lebanese adolescents. Methods: A self-administered questionnaire and a behavior checklist were distributed to 700 Lebanese adolescents aged 12-18 years. Results: A total of 587 were collected (response rate: 69.57%) of whom 231(47.4%) were male and 256(52.6%) were female. Overall, 10.5% of the adolescents were obese. Activity score, as part of the competence scale, showed that 77 (15.9%) had activity scores below normal. Moreover, borderline scores were shown in 35 (7.1%) participants, whereas obesity is significantly associated with low level of social activities among female adolescents. There was no statistical significant difference among obese, overweight and normal weight participants of both genders concerning the withdrawal and anxiety \ depression scales. In conclusion, obesity among Lebanese adolescents is significantly associated with decreased social activity level among females and imposes a health concern for both genders in later years. The alarming increase in obesity in the juvenile population today.
Introduction
Body shape and body weight dissatisfaction have been associated with a plethora of psychological ills from eating disorders to major depression in adolescents (1) . The relationship between participation in social activities and body dissatisfaction among adolescents is strong, and the focus on appearance in making self-evaluations has been implicated in the low levels of self-esteem and social activities engagement often observed in adolescence [2] [3] .
For instance, obesity is one of the primary reasons for bullying in US schools. While weight-related abuse (WRA) is a specific risk factor for disordered eating (binge eating, emotional eating, night eating, and unhealthy weight control) and negative self-perception; disordered eating and negative self-perception are predictive of obesity themselves which puts the adolescent in a vicious cycle [4] . Furthermore, physical inactivity and obesity became more prevalent in affluent societies due to technology advances and adolescent activity changes.
Both obesity and physical inactivity represent modifiable cardiovascular disease (CVD) risk factors and increase substantially during the transition from adolescence to young adulthood. This is an alarming health concern as CVD is the fifth leading cause of death in people ages 18 to 29. CVD due to obesity has enormous social and financial repercussions; however, many college age students do not see obesity as a personal threat [5] .
This could be seen in a previous study on obesity and eating disorders, where two Portuguese case-control studies compared anorexic young women with bulimia nervosa young women. Bulima nervosa group reported significantly higher rates of paternal high expectations, excessive family importance placed on fitness/keeping in shape, and negative consequences due to adolescent overweight and adolescent objective overweight. Ultimately, overweight during adolescence emerged as the most relevant retrospective correlate in the distinction between bulimia nervosa and anorexia participants. Family expectations and the importance placed on keeping in shape were also significant retrospective correlates in the bulimia nervosa group [6] .
These factors combined present a challenge as primary care staff is increasingly asked to promote parents awareness on their children being overweight although this has been recognized as a trigger for the onset of an eating disorder and obesity vicious cycle [7] . However, at the same time they are not provided with a healthy diet and exercise plan that fires back; adolescents are then pushed to see themselves as fat, focusing dangerously on food, body and weight. All this leads to dysfunctional eating patterns, loss of control and increased body mass index (BMI).
It has been reported that obesity is the strongest predictive factor to the onset of an eating disorder [8] . The pervasive and universal body and weight-stigma enhances restrictive behavior and creates a vicious circle that leads to a real eating disorder epidemic among young adults [9] .
The studies on overweight and obesity in Lebanon are insufficient. Lebanon is a small middle-income country in the Middle East. What makes Lebanon obesity prevalence studies unique is that it has diverse characteristics: a high urbanization rate (81%), a high literacy rate (75%), and life expectancy approaching 67 years among men and 70.5 years among women [10, 11] The social scale included the number of organizations in which the adolescent participates in, and the number of friends, and the presence, and constancy of contact with friends. The child's behavior with others, including his siblings, parents and friends was also assessed, and finally whether the child plays or works alone. The total score for the social scale is obtained by adding up the scores of the listed items.
Statistical Analysis
Statistical analysis was performed using SPSS 22.0 software (SPSS Inc., Chicago, IL, USA). Data are presented as numbers (percentages). Fisher exact test was used to assess any significant difference for activities and social scores within female and male adolescents, in addition to anxiety scores. P-Values less than 0.05 were considered significant.
Results
A total of 587 adolescents were entered for final data analysis with a response rate of 69.57%. Two hundred thirty one adolescents (47.4 %) were males and two fifty six adolescents (52.6%) were females. Overall, 10.5% of participants were obese (Table1).
The percentage of adolescents who did not participate in any sports reached up to 102 (21.0 %). Moreover, 67 (13.8%) participants had no morbidity and mortality [12] . The lack of basic indicators of major chronic disease risk factors such as the distribution of BMI in the population hinders public health planning for intervention and control of these diseases.
Our study presents the consequences of childhood obesity on level of social activities and its association with behavioral problems namely anxiety, which have not yet been thoroughly assessed on a national level (4) (5) . Therefore, the aim of this study was to evaluate the influence of obesity on physical, social and emotional well-being of a representative sample of Lebanese adolescents.
Materials and Methods
After having received approval from the Institutional Review Board at Makassed General Hospital,
We randomly approached and invited a representative sample of 700 adolescents over a 5-month period from 10 schools located in all 5 districts of Lebanon which were selected randomly covering different socioeconomic status and demographic characteristics. This gives each member of the targeted population an equal chance to be selected.
Parents/Guardians of adolescents gave a written consent after getting detailed information from the study coordinators and reviewed the consent content.
Data were collected by using a self-administered questionnaire. The questions included demographic data consisting of gender, parental level of education (Illiterate, Elementary, Intermediate/Secondary, and University/ post graduate), heights and weights. Heights and weights were measured and recorded by the research coordinators. Overweight was defined as BMI between the 85 th and 95 th percentile. Obesity was defined as BMI greater than the 95 th percentile for age and gender derived from the U.S First National Health and Nutrition Examination Survey [13] .
Social and physical activities as well as school performance were measured using the competence scale, which includes activities and social scales. The physical activity scale included the number of sports performed by the adolescents, the mean of participation and skill in sports; it also included the mean of participation and skill in activities other than sports, as well as jobs performed by the adolescents inside or outside the house, both paid and unpaid. The total score for the activity scale is the sum of the 5 scores entered for the items of the activity scale. The Child Behavior Checklist (CBCL) is a rating scale developed by Achenbach and coworkers for assessing social competence and behavior/ emotional problems in children. The CBCL is filled out by parents. Today it has been translated into 69 different languages and has been used in numerous international studies on a wide range of problems in adolescents (14) . It also has been used in a number of epidemiological studies, including the Scandinavian countries. In several cross-cultural studies, populations from different countries have been compared using the CBCL. Thus, the CBCL is an international instrument well validated in broad population-based studies as well as in studies on children and adolescents with general psychiatric disorders, living in psychosocial risk situations and with specific neurological or neuropsychiatric disorders. However, the CBCL is primarily focused on general behavior problems and psychiatric symptoms. For the activities section (Activities such as sports, social as with contact with friends and school as participation lifestyle for countries in transition are key factors affecting nutritional habits and obesity levels. Moreover, sociocultural norms in some Arab countries, where rich high-fat food plays an important role in the daily diet and where "plumpness" is considered healthy and a sign of beauty and affluence have been suggested as underlying factors in the alarmingly high prevealence of obesity in the region [22] [23] [24] [25] . Current studies on food consumption patterns of the Lebanese young and adult population show a shift in the food consumption toward increased intake of fat, milk, and animal protein, and a decrease in the intake of complex carbohydrates, in particular, bread and cereal. The contribution of carbohydrates to daily energy intake decreased from 64.8% in 1963 to 52.9% in 1998, whereas the contribution of fat increased from 24% to 34.3% during the same period [26] .
On the other hand, social and physical activities were not affected in our adolescents. This could be explained by the importance of family support and acceptance of the obese adolescent, which helps him / her to be as competent and socially interactive as his non-obese peers [27] . This scale affects perceived competence and social acceptance, but similar competence among our adolescents could be explained by the involvement of other factors than obesity itself regarding this issue. This finding is in contrary to the conclusion drawn by Davison and Birch [28] . Our main reason to measure and record the heights and weights by ourselves is to eliminate the self-reporting bias given that being female and being overweight have been associated with the underestimation of BMI. Further, underreporting among girls has been shown to increase over adolescence into adulthood. Efforts are needed to give support for obese female adolescents perhaps by eating disorder preventive programs that are suitable for this gender at this age category.
In recent years, more concern has been directed toward childhood obesity [29] . Studies indicate that the higher the childhood BMI percentile, the greater the risk of becoming an overweight adult [30] , and that obesity in adults can now be predicted from earlier childhood and adolescent weight [31, 32] . As adult obesity is difficult to treat, identification at an early age of individuals who are at a high hobbies and 104 (21.4%) of them did not help at home. In addition, 21 (4.4%) adolescents are always lonely.
Activity score, as part of the competence scale, showed that 77 (15.9%) had activity scores below normal. Moreover, borderline scores were shown in 35 (7.1%) participants. Activity scores had significantly increased with increasing age among females (P=0.03). Whereas, there was no change in activity scores with increasing age among obese and overweight boys.
Social score is the second part of the competence scale, showed that obesity is significantly associated with low level of social activities only among female adolescents.
The assessment of signs of withdrawal revealed that 5 out of 31 obese males (16.1%) and 3 out of 20 obese females (15.0%) had clinical case (Table 2 ). There was no statistical significant difference among obese, overweight and normal weight participants of both genders concerning the withdrawal and anxiety \depression scales (Table 2 and Table 3 ).
Discussion
The main findings of this survey demonstrated that obesity is significantly associated with low level of social activities only among female adolescents whereas academic, general activities were not affected in both genders. This may be explained by the study of Erickson et.al who argued that depressive symptoms in adolescents could be attributed to the existence of a relationship between depressive symptoms and BMI [3] . This finding is in accordance with a study done by Doyle et al, which showed that overweight adolescents experienced increased level of negative affect [15] . In countries of the Eastern Mediterranean Region (EMR), health professionals similarly caution against a major surge in obesity rates. For example, the prevalence of obesity among women in Kuwait is ~40%, which places the country among the highest rates in the world [16] . A study performed in selected countries of the (EMR) region [17] [18] [19] [20] [21] demonstrated that obesity does not seem to be a characteristic of solely affluent societies. Modernization and adoption of the Western risk of obesity becomes especially important because it allows for introduction of early preventive strategies [33] .
Our results showed that overall 10.5% of participants were obese. Moreover, boys were at greater risk of overweight and obesity than girls. Our results are also comparable to those obtained from a previous study conducted on Lebanese boys and girls, where overall 6.6% of public schools adolescents were obese, while 20.5% were at risk of obesity [34] .
The potential limitation in this study is due to the cross-sectional nature of the study design, therefore the causal inferences cannot be made. Moreover, this study include self-report of physical activity, which tends to overestimate actual activity levels particularly at lower levels of activity [5] . The fluctuation in correlations may be an artifact of the change in questionnaire collection protocol. Future studies using data from an electronic physical activity monitor and dietary assessment coded for removal of beverages for multiple energy density calculations would better identify the extent of the trends uncovered here. Longitudinal data from a broader age group could additionally determine if our discovered trends continue with age guiding obesity prevention in the general population. Despite these factors, this epidemiological study contributes additional knowledge to the national data addressing overweight, obesity, and associated covariates in the Lebanese population. We randomly approached and invited a representative sample of 700 adolescents over a 5-month period from 10 schools located in all 5 districts of Lebanon which were selected randomly covering different socioeconomic status and demographic characteristics. This gives each member of the targeted population an equal chance to be selected. Moreover, Lebanon does not have the home-schooled students program and has minimum dropouts in this age category which may assure the comparability to those who did not participate. Nevertheless, sampling error referred as natural variations between samples in never eliminated. Thus, these justifications could promise the similarity among adolescents who participated and those who refused. The study used standardized international guidelines for definition of overweight and classes of obesity, which allowed comparisons with similar reports from other countries. Moreover, the study focused attention on obesity in adolescents, an often-neglected subpopulation in research and policy in the region.
Whereas further studies are needed for examination of the sociocultural, economic, and behavioral factors associated with BMI and weight gain in Lebanon, now is the time to start implementing multicomponent interventions, at the societal and individual level, for weight control. Health professionals may play a key role in promoting regular physical activity. Other means of interventions may use mass media to influence nutritional norms, practices, and personal choices. Such interventions aimed at better health awareness and more physical activity should be monitored for their effectiveness over the years.
Conclusion
In conclusion, obesity among Lebanese adolescents is significantly associated with decreased social activity level among females and imposes a health concern for both genders in later years. The alarming increase in obesity in the juvenile population today, consequently bodes ill for obesity and subsequent health odds for the generation to come. These bleak odds, in conjunction with our findings, stress the importance of attention to health habits in children when the framework of health behaviors is less settled and body composition is more responsive.
